Aims To assess the prevalence of alcoholism and somatic codisorders of homeless people. Design Epidemiological cross-sectional field study in a sample of the homeless in the area. Setting The study was conducted from 1997 to 1999 in the inner-city area of Mannheim, Germany (approximately 320 000 inhabitants). Participants One hundred and two single homeless people (15-16% of the estimated total population of single homeless people in the city). Measurement Alcoholism, substance abuse and mental disorders were diagnosed with the SCID. Medical examinations were performed by an experienced physician. Blood samples were taken and urine samples collected. Further assessments were conducted for factors potentially correlating with mental or physical state. Findings Of the study probands, 63.7% presented with the alcohol dependence syndrome or harmful use, 61.7% had current somatic problems or disorders. Probands with alcohol dependence had significantly more frequent somatic disorders in total, more cerebral degeneration, liver disease or alcoholic polyneuropathies. Multiple stepwise regression identified alcoholism, life-satisfaction, duration of homelessness and lacking social support as significant explanatory factors for having a somatic disorder. Alcoholism increased the risk of physical ill-health more than fourfold. Conclusion Alcoholism is a major contributor to the physical ill-health of homeless people. Treatment or rehabilitation of addictive behaviour among the homeless should be of major concern for adequate service planning or provision.
INTRODUCTION
Alcohol dependence and alcohol abuse are very common among homeless individuals, as numerous studies in recent years have revealed. Almost all studies agree that alcoholism, alcohol abuse or heavy drinking is dramatically higher in homeless people than in general population samples (Koegel & Burnam 1988a, b; Welte & Barnes 1992) . Nevertheless, prevalence rates vary remarkably. In some of the most recent studies the proportion of homeless with alcohol abuse or dependency ranges from 21% (Farrell et al . 1998 ) to 50% (male homeless, Teesson, Hodder & Buchrich 2000) to 72.7% (Fichter & Quadflieg 1999) up to 82% (Heckert et al . 1999) , due mainly to differing methodological approaches, selection procedures, case-finding strategies, diagnostic techniques and other factors.
Despite these methodological differences, most findings suggest increased rates of somatic disorders in homeless people, given the close link between alcoholism and physical ill-health, yet detailed results on somatic codisorders are even more scarce than those on mental disorders or substance abuse among homeless people. While there have been some studies on somatic prevalence of homeless people, many of them rely on self-reports of physical health of the study groups (Acorn 1993; Newton et al . 1994; Segal, Gomory & Silverman 1998; Holohan 2000) , or have somatic problems identified by lay people (Kleinman et al . 1996) , rather than applying adequate diagnostic techniques by experienced physicians. In the case of the latter, examinations were often restricted to selected or easily accessible groups of homeless people, such as users of shelters or free meals (Dufeu, Podschus & Schmidt 1996; Trabert 1997) or to selected diagnostic groups among them (Stratigos et al . 1999; Tanimoto & Minowa 1999) . Despite these shortcomings, the results of these studies underline a high morbidity of liver diseases, tuberculosis, cardiovascular diseases, polyneuropathies or peripheral vascular diseases of feet and legs, significant skin conditions, poor vision, neurological or gastrointestinal disorders or high blood pressure among the respective study people (Ferenchick 1991; Zolopa et al . 1994; Dufeu et al . 1996) .
Studies on the comorbidity of alcoholism and physical ill-health among the homeless also suffer from the methodological limitations mentioned above. Nevertheless, they confirm a strong correlation between alcoholism and somatic disorders (Holohan 2000) . Harris, Mowbray & Solarz (1994) found among Detroit's shelter users that alcohol abusers were significantly more likely to have low blood pressure, symptoms of liver disease and a history of treatment for tuberculosis. Among the male homeless in Tokyo, Japan, the comorbidity of alcoholic psychosis/ alcohol-dependent syndrome and both liver disease and pulmonary tuberculosis was significantly more frequent than in the normal population (Takano et al . 1999) . Breakey et al . (1989) detected a wide range of physical disorders along with a high prevalence of alcohol abuse disorders in 203 homeless men and women from Baltimore, United States. In a sample of 174 homeless patients of a drop-in clinic in Cleveland, Ohio comorbidity was significant, with 34 (20%) patients reporting three types of concomitant pathology: physical health, mental health and substance abuse. Among those homeless patients reporting substance abuse, 54% were likely to report the coexistence of a medical condition (Lundy 1999) .
All in all, the above-mentioned results strongly suggest that alcoholism is suspected to contribute remarkably to the overall prevalence of physical ill-health among homeless people. Due to the heterogeneous methodological standards, these findings need stronger evidence from studies with a better representative approach and differential diagnostic techniques applied by experienced physicians or researchers.
STUDY AIMS
We conducted a study on homeless people in Mannheim, Germany, aimed at determining the psychiatric prevalence as well as the somatic codisorders in the study population. In further analytical steps we wanted to identify factors correlating with or influencing alcoholism or alcohol-related behaviour and somatic disorders in the study group. The main hypotheses were: 1 Homeless people with acute alcoholism or a life-time history of alcoholism show a significantly higher overall somatic prevalence. 2 Certain somatic disorders occur significantly more often in homeless people with an acute or life-time history of alcoholism. 3 Alcoholism contributes greatly to the physical illhealth of homeless people.
MATERIALS AND METHODS
The study was conducted from 15 August 1997 until 1 April 1999 in the city of Mannheim, Germany, which has approximately 320 000 inhabitants and is located in a highly industrialized area in south-western Germany. In 1997 the immigrant population (mainly from Turkey, Italy and the former Yugoslavia) was, at 19.5%, one of the highest in any German city. In 1997, 32% of the economically active population were industrial workers, 25.9% worked in the private service sector, 21.7% were employed in the trade and banking business, 5.6% were construction workers and 2.2% worked in the agricultural sector. Unemployment amounted to 12.7% in 1997. As the second largest river port in Germany and a traditional place for the transshipment of goods and parttime workers, Mannheim has a long tradition of sheltering homeless people. In 1992, the year of the last statewide survey, the inner city of Mannheim provided approximately one-third of all shelter-beds for the homeless in shelters or homes in the Federal State of BadenWuerttemberg (approximately 10 million inhabitants) (Planungsgruppe Alleinstehende Wohnungslose 1996) .
We defined a person as being homeless if he or she was not accommodated in a room or an apartment of his/her own or on the basis of a regular lease. Because we were aiming to assess only single homeless people, member-ship in a homeless family that was still living together constituted an exclusion criteria. Ethnic German emigrants from Eastern Europe or Russia and refugees from other countries (who are usually accommodated in special hostels without having a lease) were also excluded from the study when applying for the status as asylumseekers, which makes them eligible for special social and housing programmes differing from those for homeless people. According to this definition, the estimated total number of homeless people living in the city of Mannheim was 650-660 (approximately 0.2% of the total population) at the time of the study. The total number was taken from an assessment by the Social Welfare Agency of the city in 1996 (Stadt Mannheim, Planungsgruppe Alleinstehende Wohnungslose 1996), which we had updated by information gained from interviews with professionals in the field. According to these informants, the homeless people in the city were subdivided into three subgroups defined according to their main living conditions. These subgroups were used as strata for inclusion into the study.
Group I included those homeless who lived in halfway houses or homes with a rehabilitative approach ('to regain abilities to live on their own'). Group II included those homeless who were sleeping in shelters, homes or rooms provided by the city of Mannheim, churches, or charitable organizations. Group III included all the homeless who utilized none of the aforementioned facilities, e.g. those who were sleeping rough, with friends or in similar surroundings. Precise prevalence rates for homeless people in these groups were impossible to determine due to unstable and short-term utilization of facilities. Instead, the capacities of facilities were used as estimates of the distribution of people across these groups. Facilities in group I had an overall capacity of approximately 100 beds (thus, users represented approximately 16% of the total population of homeless), group II had approximately 355 beds (representing 54% of the total population of homeless) and group III included an estimated 200 homeless individuals (approximately 30% of the total population of homeless in Mannheim). For the same reason, distribution of gender could not be determined across groups, but only as an estimate of the total population of homeless. Thus, at the time of the study approximately 11-16% of the single homeless people could be expected to be female (Planungsgruppe Alleinstehende Wohnungslose 1996) . This was roughly the same proportion of single homeless women estimated for Germany as a whole.
Scales and assessments
The main instrument to diagnose mental disorders, including substance use disorders, in the study sample was the German version of the Structured Clinical Interview for DSM-IV (SCID) (Wittchen et al . 1997) . The MiniMental State test was used to provide information about mental retardation. Each study person underwent a thorough medical examination, including examination of neurological status, by a physician experienced in treating alcohol and substance abuse patients. Blood samples were taken for haematological evaluations and to analyse for chemical constituents of blood, electrolytes, vitamins and blood alcohol level. To screen for legal or illegal drug intake (amphetamines, barbiturates, benzodiazepines, cannabis, cocaine, opiates) a urine sample was collected additionally.
For further analyses, a large set of scales, interviews and assessments were conducted to obtain detailed information about factors and indicators thought to correlate with the social, psychological or physical states of the study people. These covered the socio-demographic background of the homeless people (history of homelessness and unemployment, etc.), including the domains of life events, social support, quality of life, service utilization and many more. A detailed list of the instruments applied is described elsewhere (Salize et al . 2001) .
All examinations, interviews and assessments were undertaken by a team of five experienced researchers (one psychiatrist and four clinical psychologists), all of whom were trained and experienced in the administration of the SCID. Each study client was seen by at least three researchers, including the psychiatrist. All diagnostics and ratings were discussed and confirmed in case conferences attended by all researchers who had assessed the respective client. Examinations, assessments and interviews usually took place at the Central Institute of Mental Health, located in inner-city Mannheim. In a few cases, assessments took place at shelters or other facilities. The mean duration of all assessments, diagnostic procedures and interviews was 5-6 hours per study person. In some cases the examinations were extended over 2 days. Each homeless person received DM 100 (approximately € 51.30) after finishing the assessments.
We included 102 single homeless people in the study, who made up 15-16% of the total population of single homeless in Mannheim. To be as representative as possible in view of the special recruitment problems occurring with such a clientele, we tried to include them according to the capacity of the three above-mentioned groups. Criteria were the living condition or use of facilities during the 4 weeks preceding their inclusion. The 'best' living condition was decisive if a person accounted for two or all three conditions during this period.
Thus, included in group I were 18 people (17.6%, male n = 16, female n = 2) who lived in halfway houses, sheltered accommodation or homes with a rehabilitative approach. In group II were 66 people (64.7%, male n = 55, female n = 11) from shelters ( n = 32) or from (non-sheltered) homes or rooms provided by the city of Mannheim, churches or charitable organizations ( n = 34). In group III 18 homeless people (17.6%, male n = 17, female n = 1) were included who were utilizing none of the aforementioned facilities, but attended free meal services ( n = 10), were sleeping rough or with friends or in similar surroundings ( n = 8). Thus, compared to their respective share of the total population of all the homeless in Mannheim, the homeless people in group II were slightly over-represented, while the homeless in group III were slightly under-represented.
Homeless people were contacted by the interviewers in the streets, in social welfare offices or in shelters, homes or free meal services (in some cases with the assistance of professionals from these facilities). An estimated 20% of the homeless people contacted refused to participate in the study when asked, some of them even refusing to answer. The exact number cannot be given, because some of those who refused might been contacted twice by different recruiting teams. There were more refusals in the streets or in social welfare offices than in homes or shelters, suggesting that the group of homeless people sleeping rough or in their friends' apartments is slightly under-represented in the study sample.
Study sample

Socio-demographic characteristics
Corresponding to the estimated distribution of male and female homeless people in Mannheim, as well as in Germany in total, 14 (13.7%) of the people included were women and 88 were men (86.3%). The mean age of all study clients was 40 years: the youngest homeless person was 18 at the time of his assessment, the oldest 69. Almost all the people included in the study were of German nationality (94.1%), two-thirds had never married (63.7%), another 30.4% were divorced. Only 4.9% were married at the time of the assessment, but 14.7% reported having a partner. Almost half the study clients (45.1%) had children, who usually were not living with them. Ongoing, but usually infrequent contact with at least one member of their families was reported by 54.9% of the homeless; 66.7% had finished primary school successfully, 19.7% had finished secondary school. More than two-thirds (67.3%) had no professional training or failed to successfully complete it, suggesting the onset of some social decline already in late adolescence. At the time of the study, 67.3% of those interviewed were without work, with a mean duration of unemployment of 8.2 years. The majority (72.5%) were on social security, and another 25.5% worked on the black market.
On average, homelessness started at 32 years of age (the earliest onset was at an age of 13, the latest onset was at 56 years). The ongoing uninterrupted episode of homelessness at the time of the assessment was 5.4 years on average. The duration of homelessness for all episodes taken together was 9.3 years on average.
RESULTS
Mental disorders
Almost 70% (68.6%) of all homeless people assessed presented with a current mental disorder according to the SCID. Overall life-time prevalence was 82.4%. The most frequent disorders were mental and behavioural disorders due to psychoactive substance use (F10-F19, ICD-10). Psychiatric comorbidity was frequent: only 35 (34.3%, life-time prevalence: 40.1%) of the study people were suffering from acute mental and behavioural disorders due to psychoactive substance use (F10-F19 according to ICD-10), without any other additional mental disorder (F2-F7) (life-time prevalence: 40.1%). Acute substance use disorders plus another acute mental disorder were detected in 22 (21.6%) homeless people (lifetime prevalence: 33.3%), while 13 (12.7%) had at least one acute mental disorder with no additional substance use disorder (life-time prevalence: 8.8%). The overall prevalence of acute mental disorders in male homeless people was 70.5% (life-time prevalence: 82.9%) and 57.1% in females (life-time prevalence: 78.5%). Diagnostic profiles of the study group are described in more detail elsewhere (Salize et al . 2001) .
Alcoholism
Among those homeless with acute or life-time substance abuse disorders, alcoholism was predominant (total n = 65, acute and life-time n = 47, life-time only n = 18). Of these 65 subjects, 21 showed harmful use (F10.1), while another 44 were diagnosed as having dependence syndrome (F10.2).
Somatic disorders
Sixty-three (61.7%) homeless people presented with current somatic problems or disorders. An overview is given in Table 1 . In total, 135 somatic diagnoses were assigned. Comorbidity was frequent: a mere 29 homeless people had only one somatic disorder, the remainder were diagnosed with two, three or even more. The most frequent combination of disorders was cerebral degeneration (G31.2), liver disease (K70) and alcoholic polyneuropathy (G62.1), which occurred concomitantly in 11 home-less people; another nine homeless individuals showed a combination of two of these three disorders
Service utilization
When asked about their utilization of services, 19 (30.2%) of the 63 study people suffering from a somatic disorder at the time of assessment defined themselves as receiving treatment from a physician. Details could not be confirmed, since the interviewers did not have access to patient files or similar documents. Thus, even when relying on this subjective source of information, more than two-thirds (69.8%) of all study people in need of medical treatment for their somatic disorders did not receive spe- cialized help. Twenty-three (38.3%) of those homeless with a physical problem expressed their subjective need for treatment.
Correlation between alcoholism and somatic disorders
Upon comparing homeless people with acute or life-time alcoholism (F10, ICD-10) to those without any history of alcoholism, somatic disorders among the latter proved to be significantly less frequent when all somatic diseases are analysed together ( χ 2 , P = 0.001). When broken down into diagnostic groups, significantly more homeless with cerebral degeneration (G31.2, Fisher's exact test, P = 0.002), liver disease (K70, Fisher's exact test, P = 0.001) or alcoholic polyneuropathy (G62.1, Fisher's exact test, P = 0.001) were detected among the homeless affected by alcoholism (see Table 1 ).
Laboratory test results
Blood testing revealed a large number of study people with laboratory results outside the normal range. Comparison of the mean values of alcohol-dependent or abusing homeless (life-time and/or acute) with those of non-abusers showed gamma-gt (Wilcoxon test, twosided, P = 0.0004), aspartate (Wilcoxon test, two-sided, P = 0.0163), mean cell volume (Wilcoxon test, two-sided, P = 0.0288) and mean cell haemoglobin (Wilcoxon test, two-sided, P = 0.0422) to be significantly higher in homeless people with a history of alcohol abuse or dependency. Alanine was slightly above the 5% significance level (Wilcoxon test, two-sided, P = 0.0506). No difference between the two groups could be detected for any of the remaining items.
Results for vitamins revealed no differences between the homeless with or without abusers and non-abusers other than for folic acid (Wilcoxon test, two-sided, P = 0.0074), which was higher in abusers than in nonabusers. Similarly, no significant differences between the groups could be confirmed regarding blood alcohol levels or urine-screening for illegal drugs.
Influencing factors on somatic prevalence
An additional analytical step included a multivariate strategy to fit models of factors influencing the risk of the study people for acute somatic disorders. Multiple forward stepwise regression methods were used to identify the best fitting and most parsimonious model. The (binary) dependent variable was 'having a somatic disorder at the time of assessment'. Independent variables were derived from the large set of scales and interviews which were conducted along with the medical and psychiatric examinations of the study people.
All parameters and indicators from these scales with a P -value below 0.5 in univariate testing were kept for introduction into the pool of variables for the multivariate analyses. This final set of independent variables included socio-demographic variables such as age, gender, nationality, duration of current homelessness, age at first homelessness, duration of current unemployment, age at first unemployment, social support when depressed (binary), having reliable supporters (binary), total number of supporters, number and strain of life events, global life satisfaction, current or life-time alcoholism (binary), acute mental disorders F2, F3, F4, F5, F6) . All these variables were entered into a stepwise logistic regression analysis. A level of significance of 0.10 was defined for variables staying in the model.
The variables which were included in the final, most parsimonious model yielded by the stepwise forward procedure explained approximately one-third of the variance (Nagelkerke r 2 = 0.3240). Table 2 shows the variables of this model as well as their odds ratios. Thus, the model suggests the degree of overall satisfaction with life, alcoholism or alcohol abuse at present or during life-time, the number of years of current homelessness and lacking social support when feeling depressed as explanatory factors for having a somatic disorder.
Posing a more than fourfold risk on average for developing a somatic disease (odds ratio 4.310), alcoholism was the factor with the highest relative influence, followed by lacking social support (threefold risk when absent), life satisfaction and length of current episode of homelessness.
DISCUSSION
The prevalence rates for alcoholism or alcohol abuse in our sample were very high, confirming those found in the most recent German study performed by Fichter & Quadflieg (1999) in Munich. Furthermore, our results underline the outstanding role of alcoholism in the prevalence of somatic disorders in single homeless people in Mannheim, Germany.
In particular, the set of influencing factors revealed by the regression-model confirmed our main hypothesis that alcoholism must be seen as a significant major contributor to the physical ill-health of the study people. All other initial assumptions also were confirmed by the results: homeless people who abuse alcohol suffer more frequently from physical ill-health than do non-abusers, and there are certain somatic disorders that occur significantly more often in alcohol abusers (polyneuropathy, cerebral degeneration and liver disease).
Laboratory test results also confirmed this, showing significantly increased gamma-GT, aspartate, mean cell volume and mean cell haemoglobin in alcohol abusers. However, higher levels of cholesterol or triglycerides, which could also have been expected in the group of alcohol-abusers, could not be confirmed in our sample.
Differences in values for folic acid were the opposite of what had been expected: alcohol abusers showed increased folic acid values. None of the other tested vitamins revealed any differences, suggesting that the overall nutritional state of the study people was fairly good. This could be due to the sufficient supply of free meal services, places in shelters or homes for the homeless in the study region, the latter also providing food or meals for their clientele. The lack of avitaminosis supports the assumption that the frequent polyneuropathies were indeed caused in initially by alcohol abuse rather than by nutritional deficits. As opposed to the unlikely increased rates of low blood pressure found in the study by Harris et al . (1994) , we detected hypertension in our sample.
All prevalence rates for alcoholism as described above have to be considered conservative, as they have been derived from the SCID modules that assess acute or lifetime alcoholism, which set high thresholds for confirming a diagnosis. Thus, when blood alcohol levels were tested (samples usually were taken early in the morning on the day of the assessments), another nine of 36 homeless people without an acute or life-time history of alcoholism, according to the SCID-data, showed an increased blood alcohol level, hinting at a certain number of unreported cases of alcoholism among them.
In total, the results yield manifold consequences for service provision. First, the large number of somatic diseases among the study population require treatment. It is urgent to find adequate modalities of care tailored to the needs of this particular patient group. Results indicate weak self-perception or inadequate help-seeking behaviour on the part of the homeless, e.g. the paradox result that global satisfaction with life correlated to higher somatic morbidity (see Table 2 ). When trying to explain this, no statistical explanation could be detected. We hypothesize that alcoholism and other factors seriously affect the self-perception of homeless people as far as somatic or psychiatric symptoms are concerned. Moreover, there are theories that living on the streets supports a so-called 'Siegfried-or invulnerability syndrome' helping the homeless to perceive the ill-health of befriended homeless more or less realistically, while at the same time denying their own vulnerability to the same conditions.
Our results suggest that adequate treatment of alcoholism or addictive behaviour could have the additional positive side effect of diminishing some of the major causes of somatic disorders among the study probands as well. Thus, early or rehabilitative interventions for addictive behaviour would also prevent or treat physical illhealth and are thus crucial to any adequate planning or provision of services.
The weak utilization of services with regard to both psychiatric and somatic disorders, as found in the study sample, suggests that strategies of service provision adapted to homeless people in need of medical help must be sought, with a strong emphasis on outreaching activities or lowered bureaucratic thresholds in services or facilities. In contrast to the United States or other countries, in Germany financial considerations might not be a principle obstacle to people seeking professional medical help, because utilization of medical facilities, and even access to rehabilitative services, is in principle free of charge for everyone-even for people without health insurance, as are many of the homeless. 
